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CUTTINg"'^'"^^^^'"^'^^^" '■'^^^'^ ^^^^^"^ ^^^^^ ^'^^'^^^^ AND LASER 

(57) Abstract: 

A probe station which includes a base machine (10), a probe platen (17) mounted on the base 
machine (10), and a single passive air cooled Nd:YAG laser (100), mounted with a microscope (22). 
The single laser supplies an output beam to a first non-linear crystal (1 06) for generating the second 
harmonic of the fundamental output wavelength. A mirror (107) then directs the beam at a 90 
degree angle through a polarizer (108) to repolarize the fundamental wavelength. The beam then 
passes to a second non-linear crystal (109) for generating the third and fourth harmonic of the 
fundamental wavelength, A reflecting mirror (111) then directs the beam to a variable attenuator 
(112) to select the appropriate output wavelength in the infrared (1064 nm), in the green (532 nm), 
or in the ultraviolet (355 or 266 nm). 
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(57) [S*!]] 

'^-x^Sftt (1 0) i, ;io->^-x«!t« (1 0) icv^ 
>h$n&^n->'-7^-:/;i. (i 7) t. mum (2 

2) itfcfcY'^>h$n?fcm-Og»^?&Nd : YA 

GW— if (10 0) i:S^tr:/D-:/x7^— >a>. * 

(10 6) !cffl:?jif-A<&ttij&-r 

S*r^ (10 7) iCit), lf-AfS9 0° 
(DAm-V. S*S[fi&»S3t$ii:5fi3KSI (10 8) ic 
aStlS. mz. RMm (111) fcctoT, fcf-A« 
^^««l§ (112) fclRlltSn, *^«8 (1064nm) , 
(ifi (532ni) S/fca^§^1. (355*fca266nB) (Om^fi 
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L, 

amm^fcii^i miciBKrovxxAo 

4, fllBU— 

e-AijilS§|c»-DTS*;JKftO)t--A^^±-r^lH*U-+f<!: ; 

: 

S!liE*Si!!roKill;«fccfci;iIlBS*;iK*a)*A^b. filsEttJ* lf-A©;Kfi$S 
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il;Sroio[im5isiztSKrovXT-A„ 

6^ fllSU— 
S<!: ; 

fII2IISifflsP;^ro4>A^b, |1ifBtU*t'-i.©;Sfi5-]l^R1-^tJi*^nItgfj:jfe 

7. B5iE#*lffJ7t^S7b^\ R!ltE^I^05«P;Sro'>4c< 

CD IE H ^ 6 II 1 1 IB « CO V X T A o 

8, fiiiBu— y=A<, §l!lfi<)lc^)f^$;^^i,iltt:u—t^•^^i^fcii*ro^DBa1 

10. mmmoi^m^. ^^mm<D'ptj:< tt—oa^^&S:. ^is.m^cr>'pti<^t 

Si II- mi m^fclili 2iIl::!S«rovX-TA„ 

11. •::''p-:?x-T-->a >vXT^A-t?feoT : 

;Hfc:?D-7>-:?;ui: ; 
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16. SfilBtJO^Ritgnfit^JlA^', m^^y-oviit. ctib^iSro^-f 

mi 2IItfcl3;m2 5lSlClBKCDU— tfvX-xAo 

roSS^StRL. K-oro7-r;u^S!A<, f!BB't'5f-'>t:7^M-r«.cfc5i=BtiK 

18. fItBnI^MsSA<, 

fi7°U- hi, 

$;as1"^mtS<t$1i^fclf*fflSElim 1 2iilctBt!tff)U— y-'->XTA„ 

S;ilS/)'^t^T■^,^•i)tt3to)sDlm1 8ii*fcii|g2 5isicie®(;)u-+Fv7,xA 

21. itiiBni^agifA<. 

«^ro;ii)ll;Si=(fi]itbti.fc, f-AigssrtcD¥;Sft::fu-ht. 

;fi$M^t*<^*i<!:&«|;^fcli3troSffiSimi 2iIlctBK(DU-¥vX-riAo 

22. fIfB«^0);Sft*<, S3f:;gfiO)-;:fe»||;fiifc.i:Li:S*;eSO) = *KIIK^^ 

^■ct^-&if*o)®am2 1 wicfBiirou—ti'vx-TAo 
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23. st)lB^Si!03;Kft*<, S*Sftro-;^SI)l;Sfc cfci>*a*;S*rora;^iSil;ft$# 
^t^L^-S)il3RroSESlll2 1 isicffiKrou— <f vxxA, 

24. |1ire«^CD;ISfi7b<, pJfI?|l|Ero-;ji:iIp;Kn? bU'lr^ 

lESimi 2*fcli2 SiItfSKcDU—tfvXT^Ao 

26. afiP^H6^d:;its&#5^i[(OKS^, m-Of-A^-Y Vl^iti-DTttijig-ri) 

to© U— tf' V X ^ AT? fe -D T > 

it^MI::©^-^ 'y^^tlljN d : YAGU—tft, 

e-AigsSi*iro**;Sftro-;^Sl)ilKS^41-i.fcftroS-(0#iiMJi^fB<t 
S*;«firo=j>;SfciiEg;5;iIiiK(D'>/j:< tt-o^|g4-ri)fcft<». f- 

ft(D t'-AigSSl^roBj^M^Si: . 

Ao 

27. HuialiDi^Ms^A^ 
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L, ;L.^!ii^7t--^^:t:7^li1i-r-&fcK)i;t:-Ags§iz*iLTRlT 
31. |tife^^pitg'S:jfe¥SA<. ^^(D:7-f;u^ i^ttlitro^-f ju^roas^^F^h- 
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ry Center, Vermont)ffl^)-J^+^X^± (Karl SUS) t^m&LXl^^SUS PM 5^lt 
*^A^S:?p-^Xx-v^>l±«^iIlli^fe^L^li;gfBa^.(LCD)/U-;^^c^:a) 



|fi#A<[HlSg$:7'D-:^'t-5®^BIt6lc1-^Ci:7!i<T-t^„ [slSSfel^tjjR L 

|5]«|z, ::#c:*I^iLCDrogii3?p-bxizfcLNTt, ll^(Dl4ET?M§S*i:-i) 

gCI-»*^-a-T. S*&gP^I^.*■r■Sfc4^»ll^-¥A<ffll^bH-l)» LCD-eii, L 

(I TO) 7b<fflL>b;h.TLNS„ tfc, ^^ai^^T'li, ^mtt/<7.t LT^OAt 
fflL^b;t^TL^^„ 7- L C D T'lis :^ ^-37 -c A<fflL^ b tlT L\^„ 

;US-^SUSS XLC) tLTab^TL^^„ C{0->X'xAI*/<;UX4*a)+-b^ > 

S^IA^#ftlbtLTl,^■5r''Q->f7,x-V^ >05BI^ICfcL^T, MICU— tl^vXT 
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a^s::i:t,$)Ui#-So z(D±it<n^mir^m\t. mm^mit^tzmz^ 

)ll*iftferoL'-^fx;i'gU^-^^<PAi|SL, ilSlil ia»^<;U7.T?StoTSllC 
^mt^o CCDiiferoS*!*. VU— 9=tf:l*S;S^2<groNd : yag 

— / \° ; 1. 7, 7b < a ^ t # I z T ift # M A ^" ^ ^ L 'j: L M i <t' + » ^j: K * ^ ^ L T L ^ ^ 
^ I^S t i) © icSiilz /j: I, „ 

cD-r. ±ti(omh)i^ffii^xm^mizm^LUi-fti\tu^U[-\ ^^m^^^m/<^- 

^ua?SSS®^^1lTtJJilCfctNT. U— tfx:t^;^:^-|i|£|E|-ffll^btlTt^'g)o C 
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/i<±i:SCi:l*'>''d:l-^CDT, ¥^^*^:Pi^3^^lTl=oL^T, #i1-;JSfil*$Sfelc*tt^ 



1064 nm (m) 522 nm (iife) 355 nin mm) 

I TO I TO mt^ 

"JUL ^uL ^^'J'1'^K 

SOG 

+)-'(doubled YAG laser) <t ^— o0:?d--:?7.x- v a >±T'iiiIi^^t)1±fc 
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ttCFIorod Corp. of Gardena, Cal ifornia) A^Slit LTL^St t;HCM-308i + v 
■7 U—^mmmT'^ -^^^ > hi, ^T-'^UCPJtfeYAGU—tFtjOWSCDU— tfi^ 

$1 L T L S a o 

3f;S§BJli, -^-Xlitti:, iSII$;pL-58M (OUT; device under test) ^ffif# 
p - ^ -7 -t? > h t § fci6i::fjl5'<-xS«ic-7 'i? > h ^ ^fc -rJ-T- :?ju 

<h , fII5'<-X^<tlC7 '^7 :/ h $^1.0fIsB5^ -vy ^7 ±(D D U T ±IC|Iif ^^-r 

U— y-'lilJ, HlHee-A^-r v±lcilKWl::tii:^t:-A$^^fe1- 

-§)3te^^A<#StLTl^.|.„ if* LL\3Slzli. SftU—tft, I^Hftlv— tflc$S^ 
$ti/clSiiS^^^(harmonic generator) i: , pTflpI^fcckUl^il-?! 

■^^.tt^tthxi'^h. z(Dmm\zisii^)m\t. b-ifroK*;SSfcd;u:-r3 

„ z:(DHi^;ltst5liilT*I4-*;K-::^U-HrSr3tN-cfcLj, S^iSlliiS, -Jj^SP 
H*gi@;Sfccfcl;Ea^)^«ii;fi^l30L^T, (half-wave phase) 
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) ii^umnm (355 -j-y;^-^, $^1*266 -fy^—?) roaj;b$1it,|gt-i) 

, =l>/<^7 h-C■^iRlffl7a:L^S$4^l)c C;h. bCOKfili, N d : Y A G U— if © 

ISu— tf©-;^jllS;S. JliU'l^H;ji;HllliSSfcttEa*f;p;Slc^ 
-^':t3'(walkoff)^^^CtA^^;^P^^^L^„ crosltSlzfcLNTIi, S:$;KS:A<ii 

- ^ ^ *i II t •& Tfe ^ S A< e - A ^ 1- > I - ^ to b s c 

S: 1 1 -& c: <t A < S to T fi ^ T fc -& 0 

TMg^4^^o croij^ata^ii, if-A*§sgo)*i-, ^iS!©;ieS:ici6]itbti 

Ij^S^U- Khalf-wave plate) ^#^T•L^§o ljt^A<^t:h.Tfc y . Sfc 
b- h (wave plate) ^ [ig$#Tlt^(0;)Sft^iis-ri)fc4bO)^1iA<#*ti 
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m^jt^MICQX-Y ■:^^$tlSN d : YAGU—tF^ftffiLTfcy, t'-AgSS 

C i: J; y , ^;Sft(D i^-^tmmi:mf$.t ^Ztt<V^^. 

©IgittiSfcJ;l>*Pffi. ^Pfi^^Ur, 3tl):i-LCD^aicf6ffl-r-i)fctocDlt^^cg 
mzm-Bt^o v'J'v h'7.•T-hr'liibA<^^L^^;^0DvATAlCcfcoT, liltro 

(unmatched performance) tJii^^tJcFtLiio ZOT^iSS v7.TA(i, 
ii ffl CD 1511 1 : L ^ TSii !tc SDitt ^ ^<tt-r i) o 
*^S3rolf!iCDffii)®S5.i:Li:fiJ*lcoL>Tli, 0®. lilTOIIfflJEflSB^fc^lKII^ 
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112 Afcd;U:2BI*, *«BSrom-O)IIIS0illCj;§^S*U— tfroU'fT'^ h 
US AfccbU^a Bli. I12A, 2 BfcJ:U:4ro3t^WH'T'^ hl-fclt^St'- 

111*, *^B^lzJ;^^7^«T7fD-^Xi^-v3>rom*Hb$;nfcSl^}SttLr 
L^■5o 5^fiT:/p-:?'7.x-v3 >a)-o(7)Sg/d:t$1Si*, MS^fHltMX'^-x 

$*tl#1"-5>fctoro:3 ^z^-? l~^f^-;i-efc-5o lzt.3!)^A^t3b-r, C©Xt-v3> 
1S1 3, fcJ;U:^i^Sffil^fcl-^T'^^*Q(OffiO)!t#a!ti^b'Ji:o-CLN§„ llllllz^-rcfc 

5\z. ^-y^.>&m^ oizim^(r>v\m^^. m^\mmmm(ofzisii0-:fn--^x 

I*, :^p-^'>it»^5^^'y^ 1 6ic«t#t^fctoo), mmmzim%mwi^tz{t 

-fD--^'^v a. 1 9 ^KS-rsfctocDx-:?';n 7 A<iS:itb^TL\-&„ ^ 
P-T^'N-^ Ki 81*, ^p--?>p}^©±i-5itiiLfc:^Q-:J'rB2 0, 2 1 ic|g^ 

iim^2 2i*, siisiii^u-yvi iii-7':7>h$^i)o cronsiiii^i*, m 
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41 2 2 liiftllSitT-fe y - -^CD-<5iJ(*, :b U 7h;u-7#l vf-f tI-^'V h 

ij — CDMT I n-*'U--> a >A^b A¥ortg/j:5 ha F S - 6 0 CMitutoyo FS 

-60)II1tllT?-fc-5o 

ro^ffl ly—^ft:- hicv^t^^ K^tirt J;LN„ ^^De'-i^lS:.Mfii^aLT^7!)^ 

>XcDfll7b^16%0)x;^;^df-Sg L7!)^^ l:^Cl,^o 

- S ilii t § S t IS ^ T & * „ 

T. S$A<B§1 2-0^, i|iiA<6.25'r>^, 5 -f :irou- 
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^^X Y v^--:^$A<^StLTfciJ, tii:h\f-Mt, >it*D U T(D±l;$ili4p$;txfc 
^mmmicDmM^l^'&^t^ztlzt^:^, zany—^^v Kli-i" >M'-ji.$:t^b 
AJI^s^-X- e'T-f-dnvar stabilized resonator cavity) ^{slffl LTfc U . 

\mimi^mmm^mi^^ztu.< . %mmizmy%ttLi>o zJriiz^r>x-jD 
fc y 1# ^ ^ p - If > ':7--r i) toiz lii^ft T IMT* fe s 0 

2 Blc|H«^tiTL\-S)o CroU—tfvXTAIzlj:, l-^it^MI-QXi' -v^^n 
tcNd : YAGU— <fl 0 0, ^Kli, C0tlJlSl0ia§;A-^?fc-5>* U 7 *;U-7 
jtl+f >-/\;u(Sunnyvale, Call fornia) pfiScD - x- T*' 'J ^ I n c , { 

New Wave Research Inc. ) b A^^Ifig^i , -miSro A C L - 1 ^ ;t 

^^fcN d : Y AG-y'^r^^iXi*! 0 3. ^ocfcl/ttl*!* ^''7- 1 0 4A<^t;t^rl^ 
§0 b— 0 Oroffi^ll*. t'-AigS&l 0 5lZ;tioT, 1 0 0 0)S:$;iiJ 

1)0 JfS H-^v7,xA|Z^5l^T, CW^mffJ^lBll*, Y A G b— 9-*(O1064:J-y > 

-^llrolliSgSiglitDtrftlClMS^HfiKTPTfeSo t*-AigSSl 0 5ICjtL^ 

, e-AiiSSS^ 9 0° roftgl-(plltl>C:<!:lCcfcoT, iiitSl 0 S^SL-Cb- 
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-*KII;S'd:bl>*lcmH$fc(ieg;^;ii;i|;S(3:, ;j!;LM:\ tf-Ag^ 
BI^MsSl 1 2li, #;fi[S^U-h1 1 3fcJ:U::^<i5<i3fe«^ 1 1 4 A^ b 

^ilS.m(D^mi\z^l''%^W-t'&^LXl^tjnitiitUi^tdilK ago. 77901iiim(D!t^ 

fccfcu:ra;j(;ii;i@;i(i064, 532, 355, iGGm^oi^^iz-oi^x. e- ;K 

;SPSr'fcl)266nmlifclt-l>63rad^-'S''-0)^;Sfil->Pt(E-rSc ZO^yi^i^UiiL 
tiilEI*, E3oro;SfiO)±TlcoL^TiE^Sl^¥;)6ftT'li^CL^^b<. +^Nc;tiKfilc 

;SPSl-JtLT$^]100%. =*;fi@;SlcStLTilt)99.4%, -JJ^ffiiSSIc^t LTiiitlQ 
8,6%, S*;fe:II-5PtLr*^]89.3%T?&-S„ SOCDIS^ ©^t^iKS^U- ^-^fflL^T 

i!S.^x(Dmmmtmi^zt:t^h, ±mmmm(Dm^tmtLi\ m?.it. h^a^ 

ifitlO. 08655 U ^-^©t t, 266 T-®iiii^l*f^lOO%, 355T-CDiIii$li89%, 
532-e(7)ilii^l*100%. 1064UCDSja$l*62%-C'fc-&o If $ Am 3091 5 U > - 



5 CD it, 266T?CDiliS¥l*ltllO0%. 355-eroilii$l*98%, 5221: omi&mitn 
%, 1064l?roilii$li99%T'feSc )f $A<|t)0.5564S U>-'5'rot#, 



266T'(?)ji3il$lil-]100%, 355T-roJlig$li85%, 5321c It ^JSiMipli87%, 10 
64T-roiiiiSl*96%T-fei,c, Am 92745 gy-^! rot tl*. -SJJiSiliKT- 
liSB^T'li^fLN?!)<, E;j?iSP;S(213:)-y y-^!)T'0)iii@$(i*tl100%T'fey« 26 
6T'roJlji$l*i!it)100%, 355T'roilii$l±85%, 1064T'03Sjii?l*88%r'fe.|>o 

^iiotSfKi 0 5(-14$g$ti-So WgoJtfe^cC^-f ;u^!<smi::li, iSv7.T^ixro 
iitR7 Jb^! CD 0 *,ro-0$ t'-AiiiSS-.^ij)$1±^ Z i: iz J: -oT, tiitl)&m'' 

ftlZOL^T, tb*f-AA<|5l-0)t'-A7'r>lZ;iJ-DTll«!^0)?ISro4=ICiit 

1 0 5lcfcL^r, *l-iBg$;t^TL^*rol*ffi:*:^1 i ST-fe-So croK;>;^li, 
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1 2 0l-MLTf-ArottS^^S!$-ti-§Ci:A<BIt||z4--l><, 1 8 f a 



StSII 1 9T-9 0° ffilfbHT, Sl^iil 5 OlcAWtSc Stftll 5 Oli, M 

, 1509 hroef^7>:^o)cl:3^i:efe3t;)n 5 i Jb^c,roefe3tl*t*-A7-f > 

A7,::^U 1 2 11*, ttl:^5F.*^'iM«BFt^fci:EaocD±rro;KfilC-JSLNT, 50% 

A$;h.'S)t'-A7'1'>1 2 2±lltt*g$;h., t^t, ll2BIZ^tcfe5IC. 112 A 
l;^LTiI^T-r-&ii«±l=tt*S$tl.-C, ±:^v7f'y9 1 2 3l3^|ANtlSo 

$ 1 2 3rtCDSSt^1 2 4|ZfS]*^3o CO* ^ 7T^::''^i' l-l*. t'T-*7|-*>7t 

t^tlTL^-So 112 ASS*U'2 BIciSLfcL-— *f|gt+l*- :$:^B§|- J: I) 
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SSs^i 1 2MU:iriSJ5Wffii 11,11 9*5<*:u:i 5 0 ^#t;jfe^SI*, ^ 



^btlTfcU, ZtlbWUffil*. ^DlfD^-fJU^ 2 0 1, 2 0 2, 2 0 3i3J;U: 
2 0 4A<g*$tl'&*-1'-^l'2 0 0^<5i)jSLTl.^-So ^-tJOT:? -f ;u^! I*, if^^O) 

fcSro;ls$4^*tcD-efcoTt J;L^o ^SoT, :7-f 2 0 1 fccl;u:2 0 2 

9 2 0 3fccfcl>'2 0 4I±, */7 70%Msfc<:fet>'50%;Jtg$^tcS*;Kfi:$jifRl- 

JU$20 1 li, 1i^4LT7':7> h^tlSo mSBI*, 7h'r-JU2 0 0^^t;)MtR 

htzSb(D=^-9 2 1 OA<gl$;h.TL^.i)o :7-f ^U^i 2 0 2, 2 0 3fc<fcU*2 0 4 
li, ltj]4 7-f o 5 |::&^ i: #1-, X^Kftfc J;U;-':>:;SIS 

20 11*, H;j)itfci*Eai<;sil;K(D^:t-^7^:7 2 0 5^*i1tt«>J:3i;- gE§ 

2 0 6±IC11S?4LTV0> hStL^o ^!^*Ll^vX^^i.l-^3L^Ttt, Z^jiJlSII;^ 
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^4-|+tili4-b''d;L\o litoT, h3 (Mitutoyo)FS-608IS!4tl;li, f^m(0± 

tmK.TtJ;L^o L*^L, KTPli, Nd ; YAGU— 9-*0)1064:^/'>-^jiS^ 
^^llr•fflL^fcroi: l^^0)S|in°nl::l*|5l C CT-smitBJI-^C .tl* 

1tl2 P,?, ¥ t: - S if ■r- S ^ }t ^ T t cfc L \ „ 

v3 0 1 ^#^;m^^^-¥^a]K}«lo)^1tl3^«^tLfc*f£s^rovXT•AlcLt:A< 



22 



3 0 4±l::^Iif3 0 3^^LTL^•5o 7.^-v3 0 1li, U—y-'tJlfflHtCD^t^ 
3 0 4CDeS$*iHa-ri)fcft®i»I5'<f XfcJ:i;YV'i''5' P>-'S!7>T-v3 0 5 
,3 0 6 ^^i^TL^■5)„ 

1)-'3 0 7ii, t'-i»7-r>3 0 8±rou— tfrollifsosi::, SiR 
pjmUtii:h&9:^imt^. ±ISroj:3l-vXxACDI!)1'F*i|::u— y=3 0 7(DtB 



tiiliisro^fit^uvxa 10, 3 11 fc'cfci/s i aA'^^tixfey, ctib^r 

V 7. T A I C J; -o T ffl ^ ti ^ ;K fi: ^ T I z L ^ T il 14 -C? fe * c 

SU— tf3 0 7l*, il5lCii^-rd;^|Z. ilia^ro±l-g^f Sfcftl^+^l-'h^F 

JOK-T, 9-'3 0 7 1*, h-eS^itCi.K*vXTASi£;>gi: 
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